The interaction of azacrown ether with fatty acid in nonpolar solvents and at the organic-aqueous interface.
In the paper, we show that lipophilic azacrown ether (22DD) in solvents of low to intermediate polarity forms the complexes with fatty acids, like lauric or palmitic acid. Due to the weak acid-base properties of the azacrown ether-fatty acid system, no proton transfer between the two molecules was observed, as shown by IR and 1H NMR studies. The Job plot exhibits double maximum, suggesting the coexistence of two 22DD-fatty acid complexes, of 1:1 and 1:2 stoichiometry, respectively. Their stability constants were calculated by taking into account the dimerization of fatty acid in toluene. The diffusion coefficients for the free molecules and their complexes were measured with diffusion-ordered spectroscopy (DOSY) NMR in order to prove the close spatial proximity of the molecules. Interfacial tension measurements at the water-toluene interface showed that due to the presence of two decyl chains, 22DD adsorbs at the interface much stronger than dodecanoic (lauric) acid does. The shape of the adsorption isotherm for the mixture of 22DD and lauric acid suggests that the two molecules also interact at the interface in a similar manner as in the bulk of low to intermediate polarity solvents. As a result of the affinity of the fatty acid to strongly surface-active azacrown ether, the interface might be enriched with fatty acid molecules, which without 22DD shows little adsorption at the liquid-liquid interface.